Summary. The This paper reports the results of experiments designed to measure the ability of these seminal plasma-free mammalian spermatozoa to oxidize many carbo¬ hydrates, amino acids and short-chain fatty acids. The influence of C02 on spermatozoan respiration in the presence of these substrates was investigated also.
An uptake of substrates from the seminal plasma and their subsequent utili¬ zation by the spermatozoa interferes with any attempt to assess the ability of ejaculated spermatozoa to oxidize other substrates. Any critical examination of substrate utilization therefore requires the use of epididymal spermatozoa. Recent investigations in our laboratory have resulted in the collection of exogenous substrate-free ejaculated sperm cells (Salisbury & Graves, 1963) which are immobilized immediately after collection and which have the sub¬ strates of the seminal plasma partly removed by washing. These cells exhibit metabolic characteristics similar to epididymal spermatozoa and therefore have been termed 'epididymal-like cells' (elc).
This paper reports the results of experiments designed to measure the ability of these seminal plasma-free mammalian spermatozoa to oxidize many carbo¬ hydrates, amino acids and short-chain fatty acids. The influence of C02 on spermatozoan respiration in the presence of these substrates was investigated also.
The sperm samples (elc) used in this study were collected as previously described (Salisbury & Graves, 1963) and resuspended, after washing, to a concentration of 1 to 2 IO9 cells/ml in 0-9% NaCl. The oxygen consumption was measured manometrically at 37°C in 17 ml single side-arm flasks with air as the gas phase. The effect of C02 on respiration under a gas phase of 20% 02, 5% C02 and 75% N2, was studied in 17 ml single side-arm Dixon-Keilin flasks.
Since maximum respiration of bull spermatozoa during short-time aerobic incubation occurs in saline (Bishop & Salisbury, 1955) , this was used as the suspending medium and each substrate was added at a concentration of 0-027 m (pH 7 ). The cell suspension in the side-arm (0-2 ml) was tipped into the main body of the flask containing the 0-8 ml of incubation medium after a 214 C N. Graves and G. W. Salisbury 10-min equilibration period. The endogenous respiration (in the presence of saline) and the respiration in 0 27 m fructose (500 mg/100 ml, the approximate level in seminal plasma) were used as controls. Aliquots, taken initially and after incubation, were analysed for fructose, lactic acid, phosphate and pyruvate as previously reported (Salisbury & Graves, 1963) .
Only the 4-hr values are given, with the respiration data given as the per¬ centage of oxygen uptake above the endogenous controls. Analysis of variance was used to test for significant differences in the oxygen uptake data.
Of the ninety-six carbohydrates, amino acid, fatty acid and nucleic acid compounds investigated in this study, only the substrates shown in Table 1   Table 1 substrates which significantly (p<o01) (Seaman & Houlihan, 1950) and dimethylsulphoxide (Lovelock & Bishop, 1959) , had little effect on respiration in the presence of any of the compounds.
The results show that only a few compounds can serve as sources of energy for mammalian spermatozoan motility as measured by increased respiratory
